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INTRODUCTION
-

Funding Source

Partial fimding forthism anual is provided by a grant from the U S.Fich and W ildlife
Service, U S .Environm ental Protection A gency through a Clean W aterA ct, Section 319
grant to the A Jabam a D epartm ent of Environm entalM anagem ent, the southeastA labam a
County Comm issions of Barbour, C offee, Covington, Crenshaw , D ale, G eneva, H enty,

H ouston, and Pike C ountes; and the Choctaw hatchee, Pea and Y ellow R versW atershed
M anagem ent A uthority, an agency of the State of A Jabam a. The finds are adm nistered by
the Choctaw hatchee, Pea and Y ellow R iversW atershed M anagem entA uthority .

Participants

The follow Ing organizations, groups, and Individuals have provided valuable sevvice and
nform ation forthe developm entof thism anual:

PaulK ennedy, Coordinator, CAW ACO RC&D

M ikeM ullen,D irector, C enterforEnvironm entalR egearch and Service, Troy State U niversity
U S.Fichand W ildlife Service

BarbourCounty, AL Comm ission and County Engnneer’'s O ffice
Bullock County, AL Comm ission and County Engieer’s O ffice
Coffee County, AL Comm ission and County Engineer’s O ffice
Covington County, AL Comm ission and County Engineer’'s O ffice
Crenchaw County,AL Comm ission and County Engineer’s O ffice
Dale County,AL Comm ission and County Engheer's O ffice

G eneva County, AL Comm ission and County Engineer’s O ffice
Henry County, AL Comm ission and County Engineer’'s O ffice
Houston County, AL Comm ission and C ounty Engineer’s O ffice
Pike County,AL Comm ission and County Enghneer’'s O ffice

Purpose

To provide a w rften m anual of sandard procedures w hich describe and illustrate cost
effective techniques and practices w hich can be used to enhance sability and m aintenance of
unpaved roadw ays w hile raducing sedin entation and in proving the quality of surface w aters
1 the Choctaw hatchee, Pea and Y ellow R iversW atershed M anagem ent A uthority

(CPYRW M A ) counties n south A Jabam a and northw est Florida. County and C ity
Engmneers, road m alntenance crew s, private com panies, lake associations, select B oards and
A uthorities, and the citizenry of A Jabam a can effectively use thism anual.
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Need

The costs Ivolved in m antenance of unpaved mads is one of the m ost significant item s n
the budgets of m ost southeast A Jabam a counties. Erosion of unpaved mads and their
drainage systam s is the single m ost significant factor affecting m antenance needs and costs
nvolved w ith these 10adw ay system s. The costs to the counties and localm unicipalities,
due to adw ay erosion, isnotlim ied to direct costs associated w ith keeping these unpaved
1ads passable, butalso nclide additional costs due t© icreasad floodng, in paired

w aterw ay navigation, loss or in paim entof steam or lakeside recreational areas, loss of
fisheries and other riparian zone natural resources, adverse effects on the natural food chain,
and loss of aesthetics w hich can have profound effects on tourism and general business
grow th. M ostof the latter-m entioned effects are considered in today’s social clin ate to be
environm entalissues, and they are; but restassured, they are very real econom ic concems as
well.

E rosion of unpaved madw ays occurs w hen soil particles are loosened and carrded aw ay from
the roadw ay base, ditch, or wad bank by w ater, w ind,, traffic, orother transportm eans.
Exposad goils, high mnoff velocites and volm es, sandy orsilty soil types, and poor

com paction ncrease the potential forerosion. Loosened soil particles are carried from the
10ad bed and Into the adw ay dranage system . Som e of these particles settle out
satisfactorily n the road ditches, butm ostoften they settle cutw here they din nished the
carrying capacity of the ditch, and in tum cause roadw ay flooding, w hich subssquently leads
to m ore wadw ay erosion. M ostof the eroded soil, how ever, ultim ately endsup in soeam s
and rivers w here itdin inishes channel capacity causing m ore frequentand severe flooding,
destroys aquatic and riparian habitat, and has otheradverse effects on w aterquality and

w aterrelated activities.

A ggravating causes of erosion on unpaved roadw ays Inclide erosive road-fill soil types,
shape and size of coarse surface aggregate (if any) , poor subsurface and br surface drainage,
w etand dry mad fillm oisture extrem es due to atm ogpheric conditions, freezethaw cycles,
poor radbed construction fpoorgraded m aterial, inadequate com paction) , oadw ay shape,
roadw ay shading/aunlight exposure, traffic param eters such as gpeed, volum e, vehicular

w eight, and lane pattems, exposed soils, untim ely road and dranage system m amntenance,
excessive off-gite unoff, and lack of adequate num bers of mmoff discharge outlets tum-
outs) from the roadw ay. This isnotan all-lmclisive listof causative factors of erosion;

how ever, it should be enough to m ake apparent the scope of the problem and the need fora
com prehensive, w ide-gpread, m aintenance guideline w hich incorporates the know ledge and
experience of perthent professionals and skilled laym en from throughout the concemed
areas 1n an effort to reduce roadw ay m antenance needs and costs through erosion controlon
unpaved roads. The resultw illbe m oney freed from m antenance and repairexpenditires
becom Ing available form ore productive projects such asm ore substantial roadw ay

In provem ents, etc., and subsequently, an in provem ent In the overall econom y of the
Choctaw hatcthee, Pea, and Y ellow R iverbasms.
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Chapter1

ROAD SURFACE
-

D escription

U npaved mads carry Jocal traffic betw een mural lands and com m unities, and provide connecting
Iinksbetw een paved collectormads. M ore than 25 % of the roads in the Choctaw hatchee, Pea,
andY ellow R verw atershedshave an unpaved orgravelsurface .M ostofthese roadw aysconsist
of sandy to sandy clay loam soilm aterial. These roadw ay surfaces and ditches are subject to
erosion and degradation w hich Jead to sedin entation w ithin w atercourses, stream s, and rivers.

Im portance to M aintenance & W ater Q uality

D isturbances to unpaved madw ay surfaces and ditches, and poormwad surface drainage alw ays
result in deterioration of the road surface. This deterioration is the erosion w hich accounts for
a large percentage of unpaved rad m aintenance costs and stream  sedin entation. Frequent,
excessive, and unnecessary disturbances to the roadw aysare alltoo com m on because of political
pressure friom the public to continually blade roads, and the comm on practice of wholesale
blading adopted by adm nistators and operators over the years. Proper and tim ely surface
m alntenance, selectively perform ed,w illhelp reduce the am cuntofroadw ay being disturbed , and
w il reduce the am ount and frequency of disturbance to the section of wadway requiring
m aintenance.

Proper, tin ely, and selective surface m aintenance, w hich includesw aterdigposal, prevents and
m Inin izes erosion problen s, thereby lengthening the life of the road surface which in tum
lessens frequency and cost of m aintenance. This w ill also decrease the am ount of sedim ent
carred Into surface waters. Frequent and excessive disturbance of the roadw ay surface and
ditches, and failure to directsurface w aterfrom  the road surface to a drainage chammel results in
deterioration of the mad surface, which leads to other roadw ay problem s which m ay in pair
traffic flow and taffic safety, am ong otherthings.

Surface Profile, G rading, and D rainage C haracteristics

General

D o notdistutb radw ay sections w hich do notneed m antenance w hile repairing, blading, or
grading those sections which do. W hen routine m aintenance is being perform ed, lin it the
am ountof disturbed areas to thatw hich can be re-est@blished t© the desired final shape by the



end ofthework day. Tom Inin ize oppormity fordegradation of the roadw ay, it isbestnot to
blade, grade, ordrag if rain or fieezing tem peratures are favorable w ithn the 48 hour forecast.
Asmuch as possible, avoid non-essential or non-em exgency w ork near stream s or stream
crossings during the “w et m onths of the year. Save thisw ork fordrierseasons.

Tisbestto lim troadw ay blading to tim esw hen there is enough m oisture content to allow for
Inm ediate re-com paction. O fien, an optin um tim e forthis is soon aftera rain w hile the surface
m aterials are sdllm oistbutnottoo w et. B lading w ith little m oisture content n the soil is futdile,
and is offten a causative factor 1 road surface degradation such as “w ashboarding” and other
problem s associated w ith loss of fines.

A schown In figure 1-1, crown wads 3 /4 to 1 Inch foreach footof road w idth, m easured fiom
the center of the roadw ay to the outside edge, to ensure good drainage. Roads in desp loose
sandsm ay be crowned 1 /4 inch or less foreach footof road w idth fiom centerof the roadw ay
to theback ofditch . T this instance, there isno defined ditch frontslope due to the excessively
erosive natuire of the sand. R ather, the extra road w idth provides drainage atthe cuteredges of
the adw ay. Proper crow ning and com pacting of the road surface quickens the rem oval of
mmnoff, thus protecting the road surface fiom degradation.

RO,

=
=
3747 TO 1" PER FT. o
TYPICAL
SHOULDER ROAD

|
STAMDARD ROADWAY
SECTION FOR UNPAVEDR ROADS |
|

MO DITCH

BACK OF DITCH

|
MO SHOULDER WIDENED 1/4" PER FT.

ROAD

|

BACK OF DITCH

TYPICAL ROADWAY SECTION
FOR UNPAWED ROADS IM SOILS
OF DEEP, LOOSE SANDS

Fiure 1-1. TypicalSections - Unpaved Roadw ay



Exhbilla -Exampks of34"t© 1'crown wih wad diches nh phce. W ater sheds radily off the
crowned rad surface and hto the diches. Properdmaihage offthe mwadway surface hebs o m anhtah
a good ‘cmust’ which sabilzes the wadway and hedbs provide a good rdig surace.

Exhbitllb -Exampksof0"t 14" crown w th no wad dirhes h phce. W aterhfilates the soflofthe
sandy and fhatrad surface m hin zhg mnofffiom the madway. The waterthatsheds fiom the wwadway
¥ readily rem oved from the wad surface hto the wadway edges alow g a passabk Bne 1 the center
ofthe mwadway.

Exhbitld -TypialCrowns and Sectons O fUnpaved Roadways



. Ta000=
Unnecessary Bhdig. Road & adequate.

Rutted, weathered, and mough surfaces requie bhdihg. Bhding shaves hih spots and fillk bw spots.

Exhbitl 2 -Bhding



Perform ance

B Iading and D ragging

B Iading and dragging is a am oothing operation w hich pulls loose m aterial from the side of the
10ad or gpreads w ind-row ed aggregate to fll surface regularities and restore the wad crown.
T isperform ed w ith the m oldboard tHlted forw ard w ith Iightdow n pressure on the m otorgrader
blade as shown In figure 1-2. The angle of the m oldboard is adjusted to betw een 30 and 45
degrees, and In m ost cases, the front wheels are tlted slightly 10 t© 15 degrees tow ard the
direction the aggregate should o]l

e

LR, T o
% "..t"-'.‘.l-;‘.
Patae-mos ooy

TILT MOLDBOARD
FOR DRAGGING ACTION

Figure1-2.Bladng
The follow ing should be adhered t© w hen blading:

a. Avoid blading during extended dry periods to m Inin ize the loss of fine aggregates and
m Inin ize “w ashboarding” .

b. B lading Aragging speed depends on the operator’s skill, type and condition of m achine
(oradey) , tire pressure, and road surface condition. N om ally, threem ilesper hour in
second gear isadvised.

c. Periodically blade the road surface againsttraffic flow topreventaggregate from drifting
onto ends of bridges, culverts, intersections, and raihoad crossings. This is comm only
referred t© as “oack dragging” .



d. Onhillcrests, avoid cutting Into the road surface, gradually adjusting the blade up asthe
frontw heels pass over the crestand then down as the rearw heels follow  (figure 1-3a).

e. T valleys orsw ags, gradually adjust the blade dow n as the frontw heelspass the low est
pointand then adjust the blade up as the rearw heels follow . This w ill prevent loose,
easily erodiblem aterials from piling up w here ninoff and concentrated flow s frequently
occur, thus preventing loss of valuable road fill, and preventing m assive sedin entation
to local stream s and w aterw ays (Egure 1-3b).

BELADING ELADING
ON A HILLTOP (CREST) BOTTOM OF A VALLEY (SAG)
TO &IFOID CUTTING INTG THE SURFACE, GRADUALLY AJUST  TO PREVENT AGCREGATE FROM PILNG UIP, SRADUALLY
THE BLADE UP 45 THE FRONT WHEELE PSS OVER THE ADJIST THE BLADE DOWN 4S THE FRONT WHEELS PASS THE
CREST AMD THEMW DOWN &% THE RESR WHEELS FOLLOW. LOWEST FOINT AND THEW UP &5 THE REsR WHEELS FOLLOMW.

DOM'T SCRAPE AGGREGATE OFF A& HILLTOP OOW'T SCRAPE LOOSE AGGREGATE IM A4 WALLEY

Figure 1-3.Blading on H 1ll Crests and m Valleys or Swags

R econstiuctive G rading

R econstructive grading consists of cutting through, redistributing, and 1e-com pacting the road
surface crust, and/or adding new road fillm aterial to obtain the desired roadw ay shape and
profile. Thism ethod is used when rechaping the moadw ay or w hen the cornection of m ajor
surface defects such asdesp mts, softgpots, severe erosion, ete. isnecessary . Figure 14ashow s
m otorgrader cutting operations perform ed w ith the m oldboard tHlted backw ard w ith sufficient
dow npressure on theblade to produce a cutting action . B reaking the crustw ith a scarifying rake
m ay be required before m oldboard w ork can be perform ed (see figure 14b).



Deep mitthg offen requirs gmdig work. Such mts are firequently caused
by heavym achihery such as am equim entand feed trmucks.

Exhbil3 -Gmdihg



C hy surface hyer
phced oversandy
mwadway surace

C by bknded nto wadway
surface w ih scariferand bhde

Aggregate bEnded nto
chy surface byerw ih
scarfier

Exhibitl 4 -Gmdhg Ushg Scarferand Bhde



ELADE CUTS INTO
WASHBOARD RIDGES AND FOTHOLES BREAK CRUST

SCARIFIER HELPS

@ ©)

Fyure1+4. Grading Tools

The follow ing should be adhered t© when grading:

a.

d.

Perform grading cutting operations w ith the outer edge of the m oldboard at the road
surface’s edge.

If the mwad ditch is not to be r=-w orked along w ith 10ad grading operations, kesp a
m Inin um of one foot from  the ditrh Iine so that vegetation or rock stabilization isnot
disturbed. T this case, grading w otk m ustalw ays bring the road surface back up to and
slightly above the ditch Iine elevation to allow 1ad surface mnoff to flow into the ditch
and notcreate a false ditch down the wadw ay (Egure 1-5).

PLANT
CROWTH

55 SECTION
SHOULDER FALSE TYPICAL CR
/DITCH

Fyure1-5.FaleD itch

Lightly scarify the existing moad surface before adding new m aterial. This blends the
soils and in proves cohesion.

A dding new m aterial should be done by munning the dum p truck dow n the centerof the



10adw ay and dum ping as ittavels. The new m aterial should then be blended w ith the

scarified old m aterial using a grader;, and com pacted.

e. To reduce potential mwadw ay degradation, the entire w idth of the of the madw ay
disturbed by grading should be com pacted by the end of the day .

f. Positive dramnage to mad ditches or other outlets m ust e es@blished throughout the

D istress C onditions

ROAD SURFACE MATERRL

THE SURFACE OF UNPAVED ROADS 5 COMPOSED OF AMKXTURE
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Figure 1-6. Aggregate Com parison

Surface D eteriorations

Dust

Dustin the airisa loss of fine, binderaggregates fiom 1oad surfaces. Loss of these fines leads
to othertypesofroad distresses such as Jossof aohesion and com paction of the road fillm aterial,
and reduced capacity to m aintan m oisture 1 the road fill. These deficiencies also tend to feed
on them selves, com pounding the problem s - egpecially the lack ofm oisture w ithn the road fill.
M echanically adding w aterto the 1oad surface fordust control is a very shorttem , expensive,
and Infeasble solution. T som e cases, dust can be reduced by applying chem ical additives
w hich draw m oisture from the airto in prove fine aggregate cohesion , how ever, thisalso can be
an expensive solution and m ay be feasible only 1 the m ost severe cases.



Ravelling

Ravelling is the loss of coarseraggregates. This isbmoughtaboutw hen the coarser aggregates
are wom aw ay by traffic after fine, binder aggregates have been lost due to dust or erosion.
Corect by grading or blading w ith the addition of fines or other binder to in prove surface
gradation and com position.

Slipperiness

S lipperness is caused w hen the road surface contains excessive fine aggregates in proportion to
coarseraggregates, especiallyw ithin the crust. Trafficw earcan reduce coarse aggregatesto finer
aggregates, thus dis-proportioning the original road fillaggregatem Ix . D uring w etw eather, the
1oad surface becom es glippery and m ay becom e In passible. Thisproblem can be corrected by
m ixing the surface finesw ith coarser aggregate by grading and orblading the road surface and
com pacting back n place. O ccasionally, coarseraggregate w illnead to be hauled n and added
to the wadw ay'.

Surface D eform ations

Surface defom ation problem sare alm ostsolely the end resultof excessive m oisture In the road
fill and thus can be r=duced w ith properoad surface and oad ditch m aintenance.

Ruttng

Ruts are Iongitudinal depressions In the w heel paths caused by high m oisture content in the
subsurface soil orbase, hadequate surface course thickness, and orheavy taffic loads.
Rutting can be conected by adding suitable m aterial, grading, crow ning, and m1ling the moad
surface. Do notsim ply fill utsw ith stone orsoil. Filing mitsw ith stone can lead to new mits
beng generated beside the orignal ones and thus w ould be an expensive and tem pomary “fix”
which can also nterfere w ith grading. The surface m ustbe re-m ixed and properly bladed or
graded In m Ore severe cases.

A reasof suseaned and repeated mitting m ay require m ore severem easures. An eldbomate dran
system and orgeotextile fabric foundation w ith a crushed stone road fillm ay be used to conect
severe mutting problem s.



Conugating/'W ashboarding”

C onugating/*'w ashboarding” isa series of ridges and depressions across the road surface caused
by the lack of surface cohesion. This lack of aohegion isa resultof the Joss of fines n the road
surfacew hich, In tum, isusually a resultof very dry conditionsw ithin the road surface. These
conditions are aggravated and enhanced by excessive vehicle speeds and high traffic volum es.

W here surface fines are segregated from  coarser aggregates, blading w ith sufficientm oisture
contentcan repairthe road surface. W hen the causative problem isoflossof fines, bladingalone
is not recomm ended. The problem w ill only recur shortly thereafter. The problem is best
corrected by scarifying the moad surface w hile dam p, thereby r2-m Ixing the mad surfacew ith a
good percentage of fines, regrading, re-establiching the crown, and com pacting the surface.

D epressions

D epressions are localized low areas one orm ore Inches below the sunounding road surfaces
caused by settlem ent, excessivem oisture content, and in properdrainage. These are largerareas
notto be confiised w ith potholes.

D epressions should be corrected by filling them w ith a w ell-graded aggregate, then grading the
effected 10ad surface, and com pacting . U nderdrainsorcrossdrainsm ay benecessary to in prove
dmainage and prevent recurrence.

Potholes

Potholes are sm all depressions orvoids 1 the road surface one orm ore inches desp w hich are
caused by excessive m oisture content, poordainage, poorly graded aggregate, ora com bination
of these factors. Potholes may be corrected by patching w ith w ell-graded m aterials and
oom pacting, and or spotgrading . Large areas of potholed road surface indicate a pooroad fll
condition over an extended section of roadw ay, and thus m ay require the re-gading, re-
crow ning, and re-com pacting of the affected roadw ay section to m ix aggregates nto a well-
graded road filland I prove road surface drainage. Underdramnsm ay also be necessary In these
areas to drain the sub-grade.

Softspots

Softgpots are areas of the road surface and or sub-grade m ade w eak by poordminage. These
areas depress undervehicularw eightand aln ostalw ays develop one orm ore of the othertypes
of surface defom ations. These areas can be conected by In proving dranage conditions or
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replacing the soft spot w ith m ore dratnable m aterials. D epending on the cost effectiveness and
feagibility of each, the follow ing m ethodsm ay be used t© correct soft soots:

a. In proving the draage of the road fill and orsub-grade w ith underdrain. Thism ethod
is outletdependent.

b. Tn proving the drainage of the road fill and or sub-grade by grading road ditches low
enough to rem ove w ater from beneath the problem area. Thism ay Involve piping to
movew ater from one side of the road to the other. Thism ethod is outlet dependent.

c. Patrthing the soft spotarea w ith a suitable m aterial such asw ell-graded stone orgravel.

d. A com bination of the above.

Storing and Stockpiling SoilM aterials

In proper storing orstockpiling of soilm aterial can ncrease the am ountof sedin ent thatenters
Stream s and dam age sensitive areas, particularly w etlands. Soilm aterials should notbe placed
T oralong wetlands, drainage ditches, sw ales, stream banks, areasw ithin 50 feetof @nd dran
nto) aw atew ay, and againstslopes thatarem ore than 2 horizontalto 1 vertical. A w aysensure
the area dow n slope of the storage area has an adequate vegetated filter strip to trap sedim ents,
oruse a properly insalled and m antained silt fence orotherbarrer. Seed orvegetate any fill
or spoildigposal areas as soon as possble.

Plan erosion-safe storage and stockpiling areas ahead of tim e, egpecially n the w terand early
goring w hen ranfall can be high and vegetative coverm inin al. Levelto gently sloping, grassed
areasusually provide good storage sites. H illtops, ridges, and nactive oractive borrow pitsalso
often provide good sites. These planned storage areasw illhelp reduce sedin entation and w ill
also provide the opportunity to utilize these m aterials Jaterw hen needed for roadw ay repairs.
Thiscan reduce overallm antenance costsby saving fillm aterialand m akIng itconveniently and
readily available. Figure 1-7 ilustates proper stockpiling tedmiques of soilm aterials.

D igposal sites should drain well
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Figure 1-7. SoilM aterial Storage Site Configuration
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Chapter2

DITCHES
-

D escription

D itrhes are constucted to convey w ater from  storm minoff to an adequate outlet. A good ditch
is chaped and lined using the appropriate vegetative or stuctural m aterial and does not cause
flooding, erosion, orsedin entation. Energy dissipating stuictures to reduce velocity, dissipate
turbulence, orto flatten flow grades in ditches are often necessary.

In portance to M aintenance & W ater Q uality

E fficient digposal of nminoff fiom the wad w ill help preserve the road bed and banks. W ell
vegetated ditches slow , control, and filter minoff providing an opportunity for sedin ents to be
1rem oved from  the nminoffw aterbefore itenters surface w aters. T addition, a sableditch w illnot
Iecom e an erosion problem itself. deally, “tum-outs” (ntemm itentdischarge pointsalso called
“@ailditches”) w illhelp m antan a sable velocity and the properflow capacity w ithin the road
ditchesby tim ely outleting w aterfrom them . Thisw illhelp alleviate roadw ay flooding, reduce
erosion, and thus r=duce m aintenance problem s. Tn addition, properly placed “um-outs” help
distrbute roadw ay minoffand sedim entsovera largervegetative filtering area, helping to reduce
the am ountof road ditch m aintenance required to rem ove caughtup sedin ent.

D ikch Profile and G rading

General

Roadw ay ditch Jocation, profile, shape, lining and outlets effecthow efficiently w aterw illbe
r=m oved from the roadw ay . Ideally ditches should resisterosion, be self cleaning, and discharge
onto nearly levelvegetated areas, thusm axin izing the length of tim ebetw een regrading, thereby
r=ducingm aintenance costs. A sshow n n figure 2-1, ditches should be located on the uphill side
of the moadw ay t© prevent mnoffw ater from flow Ing onto and overthe road surface.

SAFE GHAMNELING OF WATER

ERGEIEH
HAZARD

PROPER FITCH IWFRCFER FITCH

Fiyure 2-1. H illside Pitch ofRoadway and Proper D itch Location
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Excavate madw ay ditches ata bottom elevation 1 t© 2 feetbelow the road base. The ditch
bottom should be rounded-V shaped (preferred) , parabolic, orflat, as shown in figure 22, and
at least 2 feet w ide to digperse the flow and slow the velocity. Do not construct U -chaped
ditches. U -shaped ditchesactually have up to 30 percent lessdranage capacity than othershapes
and they tend t© ook m essy . Theirstesp sidesm akem aintenance difficultand the sides tend to
cave In, com pounding m aintenance problem s and adding t© erosion and sedinm entation.

ROAD ROAD
FORESLOFE BACKSLOPE w
FLAT—BOTTON
ROAD = SHAPED
U—SHAPED ROUKCED “—SHAPED

{REGOMMENED

Fiure 2-2. Common D itch Shapes

W here possible, nsall “tum-ocuts” (Mail-diches”) to help m aintain a seble velocity and the
proper flow capacity w ithin the road ditches by tim ely outleting w ater from them . See Figure
23 below . These structures are critical elem ents In establishing and m antaining a sable
unpaved madw ay drainage system . Ttis In perative that landow ners adjacent to these roadw ays
allow w aterto be discharged 1n thism anmnerat crucial points. Conegoondingly, these tum-out
pointsm ustbe sabilized t© prevent creating w orse erosion problam s such asgullies. Tam any
cases, the discharged nnoff can be soread to reduce the erosive energy of concentrated flow s.

o
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Figure 2-3. TypicalLocations for “"Tumouts” (“TailD itches”)
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No dirh on the uphillsie ofthe madway can albw mnoffto overfbw the madway. Thi kads ©
surface ersbn ofthe wadway, such as these conugating rilk, and often to com pkte washouts.
Road surace overfbw & a sgnificantcontrbutorto sedin entation, especially durng high minoff
events.

Exhibit2 1 - ProperD irh Location

V -Shaped D ich

U -Shaped D ixh Rounded V -Shaped D ich

Exhbi2 2 -Common D ith Shape Exam pEks



-

M otorgraders can be used to create and m antaih @ildiches, however, backhoes and dozers can be
m ore efftentand kave m uch kss bose and disturbed soilwhih ¥ easily and radily washed out.

Exhbit2 3 -TaiD irh/Tum-O utConstmcton w th a M otorG mder

Tum-outatgmdEntchanges. Tum-outbefore bridges.

Tum-outs hto fiterng areas.

Tum-outs/Taildiches outktwater fiom mwadway diches to m antan a sabk fow volim e and vebciy
w ihi the dixhes. They can be phced atspecific and sekcted sies to potectdown gradEntstuctures
such as bridges and culvents, orto utilize specific erosion controlorstom waterdischamge facilites.

Exhibit2 4 - Tum-outs/TaiD iches



Line ditrtheswhich have a charnel slope less than 5% w ith grass, and 1ne those which have a
5% orgreaterchannelslopew ith geo-fabric oraggregate filterunderla riprap orotherm aterial

(Concrete Iining is not recomm ended on unpaved roads ;1 the CPYRWM A area due to the
highly erosive sandy soils and the potentially volatile nature of unpaved road degradation
during Intense storms common to this area). Line ditthes as soon as possble t© prevent
erogion and to m aintam the ditth profile. W henever possble, excavate ditch only as faras
Iining can catch up before the next expected orpotential ramnfall event.

A Nditches should have approprate ocutlets w hich allow w aterto com pletely drain from them .
Standing w ater in ditches against road fillw eakens the roadw ay . The preferred equipm ent for
creating ditches is a mubber-tired excavatorw ih an artdculated bucket. A well designed and
constuicted road ditch can be cleaned w ith a graderorexcavatorm akingm aintenance quicker,
easier, and less costly.

O therApplications

D iversion ditthes and bemm sm ay be used as stuctures to Interoept, consolidate, and director
redirect ninoff at the top of a slope o preventgullies and rills on slopes, oracross the slope to
break up the slope length orredirectw ater flow . These ditches and bem s should be located
w here the outlet w il em pty onto a sable digposal area. D itches and berm sm ay be used n
com bination w here runoff is significant and orhard to control.

Cleaning & M amtenance

Check all ditrhes, ncluding “ail-ditches” and “tum-outs”, afferm ajor storm events, as the
stom sm ay have caused obstructions, erosion, orbank collapse. Have a poststom plan for
chedking fordam age and determ Ining m alntenance needs.

C lean outditches, when they becom e clogged w ith sedin ents or debris, to prevent ponding,
bank overflow s, and road w achouts. R e-grade ditthesonly w hen absolitely necessary and line
w ith vegetation orstone asnecessary . R e-grading of ditthes should be 1 ited to Jate spring or
sum m er, after goring rans have din nished and drierw eatherhas set n, and w hen vegetation
can re-esablish itself. O thertim esm ay be suitable depending on w eatherpattems, w ork to be
perfom ed, and exigency of w ork to be done. The m ain concem is to 1lin itdisturbance to the
dirhes during tim es of high erosion potential.
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